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Changes of Sugar Content during Germination and Germinability
in Corn

Jong Jin Kim* and Young Chan Lee*

ABSTRACT : These experiments were conducted to determine the change of sugar content dur-
ing germination in corn, which were analyzed by using HPLC. Germination percentage and

growth rate of Golden cross bantam 70 were higher than those of Suweon 19. The emergences of

radicle and plumule of Golden cross bantam 70 were faster compared to those of Suweon 19.

Three major components, sucrose, glucose and fructose, were detected during germination, Con-
tent of sucrose in two tested hybrids decreased rapidly as time passes. In embryo of Suweon 19,
the content of sucrose was 38.92% on 12 hours after incubation but decreased to 4.52% on 72
hours. In that of Golden cross bantam 70, it decreased rapidly more than Suweon 19 from 53.03%
on 12 hours to 8.18% on 72 hours. On the other hand, the contents of glucose and fructose

increased.
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Table 1. The operation conditions of HPLC
for sugar analysis

Items Conditions

Column Carbohydrate column (Alltech)
Column temp. 90 €

Detector R. 1.

Mobile phase Deionized water

Flow rate 0.5 ml /min,

Injection volume 20ul
Chart speed 0.25 cm /min.

TollA (4x17C) #EA smlE méted Virtis
Homogenizer (20,000 rpm) 2 157/4 3@ #resH
%, WiE .08 (12,000 rpm, 40500) &t
S Bt S0mlE EFT % Al —%EER
S el membrane filter 2 R4S ksl
HPLC 2 #4#rs 3w o fiefhe & 19
2,

R HER

1. B34

Bl AR 1959} HkfE<2) Golden cross
bantam 70 (LLF GCB 70) 7 WfES BHE & 12
FER IR O 2 QORER 7bA] B AT iR 2 4h¥
o RS HAET HRE£2 30 2L, BF W
M AEEHES a9 15 2

Dent corn

Fig. 1. Seedlings of dent corn{Suwon 19)and
sweet corn{Golden cross bantam 70)at
various stages during the germination,

1: Seeding time 2: after 12 hrs
3: after 24 hrs 4: after 36 hrs
5: after 48 hrs 6: after 60 hrs
7: after 72 hrs 8: after 84 hrs
9

. after 96 hrs
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Table 2. Germination percentage and growth rates of radicle and plumule during the early
stage of germination in dent and sweet corns

Times after incubation (hours)

Cultivars 0 12 24 36 48 60 72 84 96
Germination(%) 17 52 74 92 93 93

DT® Radicle(mm) 0.3 3.5 7.1 12.0 21.5 37.5
Plumule(mm) 3.1 6.3 9.5 16.8
Germination(%) 12 82 97 98 98 98 98

ST? Radicle(mm) 0.2 5.2 10.5 22.0 34.9 46.3 54.3
Plumule(mm) 2.5 7.5 19.3 27.5 45.3

1)DT: dent corn (Suwon 19) seed.

2)ST: sweet corn (Golden cross bantam 70) seed.

Table 3. Increased percentage in fresh weight of seed and embryo of dent corn and sweet corn

during the early stage of germination

Times after incubation (hours)

Cultivars 0 12 24 36 48 60 72 84 96
.......................................... O i

DTV 112.3 125.7 132.6 135.6 136.1 148.5 185.1 213.2 238.6

DE? - 129.2 133.3 139.5 143.0 158.8 197.8 228.5 286.3

ST 116.8 148.5 177.3 198.7 206.1 221.5 269.6 295.8 381.1

SE? 133.9 134.2 174.6 181.0 220.1 284.6 365.6 581.8

1)DT : Dent corn (Suwon 19) seed.
3)ST : Sweet corn (Golden cross bantam 70) seed
4)SE : Sweet corn (Golden cross bantam 70) embryo.
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2)DE : Dent corn (Suwon 19) embryo.
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Table 4. Changes of various sugars of dent corn(Suwon 19) in embryo and kernel during the

early stage of germination

Culti- Times after incubation (hours)

vars Sugars 0 12 24 36 48 60 72 84 96 M3
cer et an e et sennessnes §f st aeietetnie et e atebrereean
Sucrose 33.35 29.53 25.89 15.60 16.29 7.52 8.54 8.22 10.56 15.27
DTV Glucose 3.51 418 11.71 11.64 1580 1573 238.11 18.61 22.38 16.02
Fructose 3.34 10.09 9.52 9.81 15.31 8.71 17.83 17.65 12.54 12.68
Total 40.20 43.80 47.12 37.05 4740 31.96 54.48 44.48 4548 43.97
rerereeteerenanes e e esenesnees s ees D eueni et tes s et st eae

Sucrose 38.92 4225 14.64 16.54 8.70 4.52 11.24 5.58 17.80
DE? Glucose 2.84 1.42 6.61 11.96 20.49 28.87 15.21 16.14 12.94
Fructose 2.55 2.81 13.59 13.54 1717 21.48  25.12 13.68 13.74
Total 44.31 46.48 34.84 42,04 4636 54.87 51.57 3540 44.48

1) DT : Dent corn(Suwon 19) seed.
3) M : Mean of sugar content of 12 to 96hr.

BN EFA(ST) S M &2S sucrose;
17.7%, glucose; 14.4%, fructose; 8.0% = KIJE
1959 ks o) w2 Z7F AU BE7L BHF
e 36 — 72 hro|A] glucose= 8.0 — 20.3%,
fructose= 8.9 — 28.6%% Tl #hNE 1, su-
crosex 20.5 — 8.6% 2 WAEHAT ¥ L g
1Re] IFER(SE) &= BiE #19) 12 hrollA Sucrose
£ 50%2 =0T Ak #ME(36 — 48 — 72
hr) & H'A sucrose= 28.7 — 28.5 — 8.7% =
A3 oM, glucose= 1.2 — 0.9 — 18%, Fruc-
tosex= 6 — 6.7 — 10.1%=2 %49 #imE Y
=3

2) Sucrose2] 1t

SRTES BRERS} TN sucrose?] TR 2E&
< e & 4, 55 B BIEHEY A KIE
195.(DT)7}F @B # 12hr; 29.53%, 36hr; 15.60
%, 60hr; 7.52%2 #iio] #&i@gol wel su-
crose?] Mzso] Z go g R E Uk GCB(S-
T)= B #% 12hr; 39.83%, 36hr; 20.45%,
72hr; 8.61%% KIE192 9} ¥ (HHOE B
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o) E9ty. ey XEI9ERT ETFAA su-
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Erofl #inE AL sucrose LIso) Bk 2L £4E
O ZXHHE sucrose® AfE o] 45E Aoz B

2) DE : Dent corn(Suwon 19) embryo.

BHECE KR 1987} &R 368 LI%RE GCB
70 ¥tk O B E AL GCB 70= fEFR i)
FlA37] %53 mono-oligosaccharider} 2ol
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BROE EAEY1, GCB 70L& EHKZ 12hr;
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%, T2hr; 28.11%% ZMeIoZ Emsich
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20.31%= #me) e BIou, JEHEK #
48hr; 2.10%, 60hr; 0.70% % 59 el
Boas slo] ##ke] go] ol S BiE sl GCB
700] KR 195 BT} BER 12K LI glucose?]
HANge] o & A2 Wil B Y 2 A
BT B energyR 9] 15520} BBESIRY A
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Table 5. Changes of various sugars of sweet corn{(GCB 70) in embryo and kernel during the

early stagae of germination

Culti- Times after incubation (hours)
vars Sugars 0 12 24 36 48 60 72 84 96 e
...................................................... O ereeenre e et et e et te e eeaen e
Sucrose 17.67 39.83 24.04 20.45 25.48 18.50 8.61 11.49 14.02 20.30
STV Glucose 14.40 0.87 7.20 7.95 2.10 0.70  20.31 22.38  29.20 11.34
Fructose 8.04 2.99 5.20 8.91 7.40 8.45 28.64 7.83 6.52 9.49
Total 40.11 43.69 36.44 37.31 34.90 27.65 57.56 41.70 49.74 41.13
Sucrose 50.03  32.82 28.70  28.53 17.76 3.68 9.94 7.39 2411
SE?2 Glucose 2.36 1.77 1.20 0.90 1.92 17.96 21.06 14.54 7.71
Fructose 5.25 6.36 6.02 6.69 17.76 10.10  10.30 6.21 8.59
Total 66.64  40.95  35.92 36.12 3744 3674 41.30 28.14 40.41

1) ST : Sweet corn( GCB 70 ) seed.
3) M : Mean of sugar content of 12 - 96hr,

o7 BxiE, KR fRE F SfE Y K
SEY ERV BF] BRY —HE= R E
gzEit} fructosed] 3EBS glucoseS}t o] B
7v TR oel 1 &'l 2R Winste
@S BAck #Ht tafEslY sucroser} in-
vertaseol] 93t glucose®} fructoseZ (k]
oIt itk 3l ShHEAC 2 BEpslA "ol

3= GCB 700] A 19310} Wik, &R
% 48mFRHS) BFZHRS KE 1935 52%, GCB
70; 97%% GCB 70°] A Yehd AL Rl
A s e b fEE 2 SET BT ke
9= Aoz AzrEt}, Shannon® Garwood® &=
JRFLY Bokith Al BEE RRBBRES
WORRE B Ao LEST HEd AD-
P-glucose®} UDP-glucose7} T+E ol A= Bif%
e RS 53 AL ) I BA BRI RE
o Bstsle BERE o Mrersrt Jde A0 )
o2 sEstga, [ ZRWARES Bg
phytoglycogen g °ll ¥#& FHEgIctL shlTh

Plkol A8 #HRE sEshd mTst kg i)
WeshE KR el 9] GAZE IRANA IRELE S
o] endosperme] HitpE FEIA =Y R4
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bryo ¢ #E energy® ##4=H radicle, plu-

2) SE : Sweet corn(GCB 70) embryo.
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B 1955t} energy fitigol H 53] B B
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F Hie] 2eE 2 8ol Wik B H A=,
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